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H40 A Re-Examination of Patterns of Abuse in Children

Gina O. Hart, MA*, Regional MEO, 325 Norfolk Street, Newark, NJ 07103-2701; Steven A. Symes, PhD, Mercyhurst College, Mercyhurst 
Archaeological Institute, 501 E 38th, Erie, PA 16546; and Roger A. Mitchell, MD, Regional MEO, 325 Norfolk Street, Newark, NJ 07103

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�UHFRJQL]H�WKH�LPSRUWDQFH�RI�DQWKURSRORJLFDO�VNHOHWDO�DQDO\VLV�LQ�SHGLDWULF�FDVHV�DQG�
the recognition of fracture patterns associated with Non-Accidental Injuries (NAI) in children, including spiral fractures in long bones.

This presentation will impact the forensic science community by supporting the need for the combination of forensic pathology 
ZLWK�WUDXPD�DQWKURSRORJLVWV�GXULQJ�DXWRSV\��H[SDQGLQJ�WKH�GH¿QLWLRQ�RI�LQMXULHV�DVVRFLDWHG�ZLWK�1$,��DQG�UHLQIRUFLQJ�WKH�QHHG�IRU�D�
comprehensive understanding of bone biomechanics and the total trauma pattern.

7KH� UHFHQW� LQFOXVLRQ� RI� LQ�KRXVH� IRUHQVLF� DQWKURSRORJLVWV� LQ� PHGLFDO� H[DPLQHUV¶� DQG� FRURQHUV¶� RI¿FHV� KDV� HYROYHG� WUDXPD�
DQWKURSRORJ\���7UDXPD�DQWKURSRORJLVWV�XVH�WKHLU�WUDLQLQJ�LQ�KXPDQ�VNHOHWDO�DQDWRP\��ELRPHFKDQLFV��DQG�WUDXPD�LQWHUSUHWDWLRQ�LQ�IUHVK�
DXWRSVLHV�WR�UHFRJQL]H�DQG�GHFLSKHU�WKH�SDWWHUQV�DVVRFLDWHG�ZLWK�IUDFWXULQJ��DOORZLQJ�IRU�D�FRPSOHWH�YLHZ�RI�LQMXU\�SDWWHUQV���,Q�SHGLDWULF�
FDVHV��WUDXPD�DQWKURSRORJLVWV�KDYH�UHYHDOHG�IUDFWXUH�SDWWHUQV�DVVRFLDWHG�ZLWK�1$,�WKDW�PD\�EH�RYHUORRNHG�LQ�GLJLWDO�LPDJHV�DQG�WKH�
IRUHQVLF�SHGLDWULF�DXWRSV\���([DPLQDWLRQ�RI�WKH�XQGHUO\LQJ�ERQH�E\�D�WUDXPD�DQWKURSRORJLVW�LV�D�NH\�FRPSRQHQW�WR�IXOO\�LOOXVWUDWLQJ�DOO�
LQMXULHV�LQ�SHGLDWULF�FDVHV���)UDFWXUH�SDWWHUQV�DVVRFLDWHG�ZLWK�1$,�LQFOXGH�&ODVVLF�0HWDSK\VHDO�/HVLRQV��&0/���SRVWHULRU�ULE�IUDFWXUHV��
FRPSOH[�VNXOO�IUDFWXUHV��DQG�PXOWLSOH�IUDFWXUHV�RI�YDU\LQJ�DJHV�1,2  Spiral fractures are not accidental as some research suggests, rather 
they may be non-accidental patterns in all cases, and especially in non-weight bearing bones and when the child is not independently 
mobile.3

%LRPHFKDQLFDO� LQWHUSUHWDWLRQV� UHYHDO� KRZ� ERQH� EHKDYHV� DV� D�PDWHULDO� DV�ZHOO� DV� WR� KRZ� ERQHV� EHKDYH� LQ� OLIH�� IDFWRUV� YLWDO� LQ�
XQGHUVWDQGLQJ�VNHOHWDO�LQMXULHV�4��6SLUDO�IUDFWXUHV�VSHFL¿FDOO\�DUH�D�UHVXOW�RI�WRUVLRQDO�IRUFHV�DFWLQJ�LQ�WHQVLRQ�DQG�VKHDU�RQ�WKH�PRYDEOH�
(non-stable) end of the bone.  Understanding biomechanics, fracture production, and directionality of fracturing allows for the 
anthropologist and the pathologist to understand events surrounding and leading to death. 

$�FDVH�RI�D�IRXU�PRQWK�ROG�PDOH�LV�SUHVHQWHG�DV�DQ�H[DPSOH�RI�WUDXPD�DQWKURSRORJ\�FRQWULEXWLRQV�WR�DXWRSV\�¿QGLQJV���7KH�FDVH�
RULJLQDOO\�FDPH�WR� WKH�PHGLFDO�H[DPLQHU¶V�RI¿FH�DV�DQ� LQIDQW�IRXQG�XQUHVSRQVLYH� LQ�KLV�FULE�� �7KH�SDWKRORJLVW� IRXQG�PXOWLSOH�DFXWH�
posterior rib fractures at autopsy and requested an anthropological examination of the injured ribs and all long bones to examine for 
&0/V���7KH�DQWKURSRORJLVW�REVHUYHG�WKH�SUHYLRXVO\�QRWHG�SRVWHULRU�ULE�IUDFWXUHV��EXW�DOVR�GLVFRYHUHG�XQGLDJQRVHG�LQMXULHV�LQFOXGLQJ�
sternal rib end fractures, evidence of healing rib trauma, and two acute spiral fractures to long bones.  The latter injuries contributed to 
WKH�SDWKRORJLVW¶V�¿QGLQJV�E\�SURYLGLQJ�D�EHWWHU�XQGHUVWDQGLQJ�RI�D�SDWWHUQ�RI�QRQ�DFFLGHQWDO�LQÀLFWHG�WUDXPD���7KH�SDLU�RI�VSLUDO�IUDFWXUHV�
in long bones represent severe and duplicated trauma to an infant and the healing rib fracture establishes a pattern of abuse.  These 
¿QGLQJV�DUH�³HQDEOHUV´�IRU�D�FKLOG�DEXVH�LQYHVWLJDWLRQ��VFUXWLQ\�RI�FDUHJLYHUV��DQG�HYHQWXDO�SURVHFXWLRQ�LQ�FDVHV�RI�GHPRQVWUDWHG�DEXVLYH�
behavior.  While everyone wants to believe the caregivers’ story in a child death case, a total body trauma examination may substantiate 
or change an accidental death to a suspicious death or homicide.  In this case, an immediate confrontation with caregivers culminated in 
D�IXOO�FRQIHVVLRQ�RI�WKH�PRWKHU��ZLWK�VSHFL¿F�DFFRXQWV�RI�WKH�OHWKDO�HYHQW�

This presentation will discuss the biomechanics behind the creation of NAI and, in particular, spiral fractures and their omissions in 
literature as patterns associated with NAI in children.  Obviously, the team approach between coroners, forensic pathologists, and trauma 
DQWKURSRORJLVWV�LV�VXJJHVWHG�LQ�RUGHU�WR�GLDJQRVH�LQMXULHV�WKDW�PD\�EH�RYHUORRNHG�ZKHQ�D�VNHOHWDO�VXUYH\�LV�QRW�URXWLQHO\�FRQGXFWHG�RQ�
infant deaths.
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